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confirmation with our RNA-seq data showed the exclusive presence of the null MYBA2 white 48 allele (i.e. homozygous in both L1 and L2 layers) in the two somatic variants. Therefore, the 49 differences in MYBA1 expression seem sufficient for the skin pigmentation differences and the 50 changes in MYBA target gene expression in cv. 'Chimenti Globe'. 51
INTRODUCTION
For metabolite analyses, berry skins from both seasons were used and processed 133 independently (24 total samples per cultivar), except for the case of anthocyanin analysis, for 134 which five out of six samples were considered for each cultivar (20 samples per cultivar). 135
Primary metabolites such as Trehalose-6-Phosphate (T6P) together with glycolytic and 136 tricarboxylic acid (TCA) cycle intermediates were extracted from 25 mg of frozen powder with 137 chloroform/methanol solution, and measured by high-performance anion-exchange liquid 138 chromatography coupled to tandem mass spectrometry (LC-MS/MS) as described by (John E. 139 Lunn et al., 2006) . Amino acids were extracted and analyzed by HPLC as described by 140 (Martínez-Lüscher et al., 2014) . For sugars and organic acids, an aliquot of 150-200 mg of skin 141 fine powder was extracted sequentially with ethanol 80% and 50%, dried in a SpeedVac and re-142 dissolved in 1 ml of sterile ultrapure water. Hexose content (glucose and fructose) was measured 143 enzymatically with an automated micro-plate reader (Elx800UV, Biotek Instruments Inc., 144
Winooski, VT, USA) according to (L. Gomez, Bancel, Rubio, & Vercambre, 2007). Tartaric 145 acid content was measured by using the colorimetric method based on ammonium vanadate 146 reactions (Pereira et al., 2006) . Malic acid content was determined using an enzyme-coupled 147 spectrophotometric method that measures the change in absorbance at 340 nm from the 148 reduction of NAD + to NADH (Pereira et al., 2006) . 149
Anthocyanins were extracted from 300 mg freeze-dried ground powder from skin of cv. 150 'RG' and 'CG' using 1 ml methanol containing 0.1% HCl (v/v). Extracts were filtered across 151 0.45 μm polypropylene syringe filter (Pall Gelman Corp., Ann Harbor, MI, USA) for high 152 by mixing 2 individual RNA extractions (1 µg each one) and then mixing them to obtain a 164 concentration of 2 µg per pool (TABLE S1). Total RNA was sent to Macrogen (Macrogen Inc. 165 Seoul, Korea) after ethanol precipitation (0.1 volume of 3 M Sodium Acetate pH 7-8 and 2 166 volumes of 100% ethanol). 167
168

RNA Sequencing and Read Mapping 169
Ten micrograms of total RNA were fragmented, converted to cDNA, and amplified by 170 PCR to Illumina ® TruSeqTM RNA Sample Preparation Kit (Illumina, Inc., USA). Pair-end 171 100bp sequence reads were generated using the Illumina Genome Analyzer II (Illumina) and 172
Illumina HiSeq 2000 (Illumina) at Macrogen Inc. according to the manufacturer's 173 recommendations. Trimmomatic (Bolger, Lohse, & Usadel, 2014 ) was used to trim and clip 174 reads prior to mapping, removing the adapter sequences as well as the low-quality sequences 175 from the ends of the reads. All the distinct clean reads were aligned to the Grape Genome 176
Database hosted at CRIBI V2 (http://genomes.cribi.unipd.it/grape/) (Vitulo et al., 2014) . 177
Uniquely mapped reads were counted by HITSAT2 software (Kim, Langmead, & Salzberg, 178 2015) and featureCounts in the Rsubread package (Liao, Smyth, & Shi, 2013) . 179 180
Analysis of differentially expressed genes (DEGs) 181
DESeq2 was used for determining differentially expressed genes (DEGs) using a false 182 discovery rate (FDR) threshold of 0.05 and an absolute value log2 ratio ≥ 1 (Love, Huber, & 183 Anders, 2014). MultiExperiment Viewer (MeV) was used for gene clustering analysis that was 184 performed by the k-means method with Euclidean distance. MeV also was used for graphical 185 representation of DEGs in a heatmap using Fold Change ≥ 1 (Howe, Sinha, Schlauch, & 186 Quackenbush, 2011). Additionally, we performed a new DESeq2 analysis with the same 187 parameters described previously but removing the filter from the Fold Change; the DEGs 188 obtained with this method were annotated using Mercator web tool and then loaded into 189 
Microscopy study 226
Grape berry skin is composed of several cell layers: the epidermal cells comprising only 227 a single layer (L1-derived) and the large underlying subepidermal cells (L2-derived) that also 228 compromise the flesh. We observed in cv. 'Chimenti Globe' that anthocyanins only 229 accumulated in the outermost single layer of the Epidermis (Ep) and not in the subEpidermis 230 showing differences between both somatic variants in veraison and ripening. The first two 249 principal components (PC1 and PC2) explained about 64% of the total variance and allowed to 250 discriminate developmental stages between CG and RG (FIGURE 3A). PC1 (43,75%) was 251 inferred to capture predominantly variation according to developmental stage and also to the 252 effect of season but the latter exclusively for the ripening stage samples (no variation was 253 observed for season at the veraison stage). Metabolites contributing to these differences were 254 related to phenylpropanoid metabolism such as shikimate, UDP-glucose and phenylalanine but 255 in addition the molecular regulator trehalose-6-phosphate (T6P) and TCA cycle intermediates 256 such as citrate, isocitrate and several amino acids also contributed to differentiate veraison from 257 ripening (FIGURE 3B and FIGURE S1). PC2 variation (20,26%) was associated to cultivar type, 258 but this discrimination was much more evident for the ripening stage samples. These results are 259 explained in changes observed in metabolites related with biosynthesis of sucrose: 260 glyceraldehyde 3-phosphate, fructose 6-phosphate, glucose 6-phosphate, fructose 1,6-261 biophosphate, glucose 1,6-biophosphate, glycerol 3-phosphate, fructose, glucose and 262 phosphoenolpyruvate; and also, with anthocyanin compounds (FIGURE 3B and FIGURE S2). 263
264
Anthocyanin profiles in berry. 265
We analyzed anthocyanin levels present in berry skins of cv. 'RG' and its somatic variant 266 'CG' at the same developmental stages and seasons described previously. During the veraison 267 stage, 'CG' showed trace amounts of some anthocyanin types (Table S3 ). At ripening, we 268 observed the most significant differences in total anthocyanin abundances between cv. 'CG' and 269 'RG', with RG containing more than seven times higher amount (FIGURE 4A). can be found in Supplementary Table S3 ). DW: Dry Weight. 286 coumaryl)-glucoside) and cyanidin (in the form of cyanidin 3-glucoside and cyanidin 3-(p-289 coumaryl)-glucoside), which confer more reddish tones (FIGURE 4B) compared to tri-290 hydroxylated forms. Tri-hydroxylated anthocyanins (the most commonly and abundantly found 291 in black-skinned V. vinifera cultivars and that confer purplish and bluish colors), were present 292 in very small amounts or even non-detectable in cv. 'CG', while they were found increasing 293 towards ripening in cv. 'RG'. The proportion of total tri-hydroxylated derivatives with respect 294 to that of di-hydroxylated forms was maintained relatively constant between veraison and 295 ripening (between 20-35% of the total amount of anthocyanins), being Malvidin the most 296 abundant of all three (TABLE S3) . 297 298 Genome-wide characterization of cv. 'Chimenti Globe' and 'Red Globe' transcriptomes. 299
300
RNA-Seq data mapping to the grapevine genome and category enrichment analysis. 301
We originally hypothesized that the genes responsible for changes in berry skin color in 302 cv. 'CG' should be differentially altered in expression when compared to cv. 'RG'. We 303 performed mRNA-Seq profiling using twelve RNA samples corresponding to three independent 304 pools of biological replicates for 'CG' and 'RG' for each developmental stage in the 2013 season 305 (TABLE S1) . From a total range of ~4.8 -8.1 million sequencing raw read pairs, from each 306 pool sample, only ~4.5 -7.6 million read pairs corresponded to both kept reads that passed the 307 quality analysis, representing a 93% of the total read pairs (TABLE S4) . Approximately ~3.3 -308 5.1 million reads aligned uniquely to the annotated transcriptome, while ~0.5 -1.5 million reads 309 aligned 0 times and ~0.7 -1.2 million reads aligned multiple times (72%, 11-20% and 15-17% 310 of the total reads after quality analysis, respectively) (TABLE S5) . Only the reads that aligned 311 uniquely and where mapped to the genome were further considered in the analysis (TABLE S5 , 312 S6). 313
To explore the differences between both color somatic variants, all clean reads were 314 aligned to the grape genome database V2 (Vitulo et al., 2014) and then a comparative 315 transcriptomic analysis was performed to screen for differentially expressed genes (DEGs) using 316 DEseq2 package (Love et al., 2014). The first inspection of the complete RNA-seq dataset 317 showed that the major differences between both somatic variants are observed at ripening 318 (FIGURE 5). The PC1, accounting for approximately 50% of the total variance, was able to 319 discriminate 'CV' and 'RG' only at ripening while the PC2 accounted for differences mostly 320 attributable to 'RG' at ripening compared to the three other samples (with the exception one 321 replicate in CG ripening). To gain more insight in gene expression of the nine isoforms of F3'5'-H we were able 453 to design specific primers for six of them. In general, we observed significant differences in selected, validating MYB24's significant induction in both veraison and ripening stages, while 458 an ABC transporter family protein (VIT_214s0060g00720) and two COMT-like genes 459 (designed primers recognized both VIT_215s0048g02480 and VIT_215s0048g02490) were 460 induced in cv. 'CG' only at veraison (FIGURE 6). The STS1 gene, that codified a Stilbene 461 synthase was selected from clusters D, exhibiting a higher expression at ripening and a lower 462 one at veraison in cv. 'CG' compared to cv. 'RG', but without significant differences. 463
We observed that within the list of genes belonging to the repression cluster on the 464 heatmap generated (FIGURE 6) there were 11 copies of the gene F3'5'-H not induced in cv. In contrast, 'RG' also presented pigmentation in the sub-epidermis. This pattern was similarly 512 described in cv. 'Malian' (Walker et al., 2006) and cv. 'Pinot Gris' (Vezzulli et al., 2012) . The 513 microscopy analysis allowed to suggest initially that cv. 'CG' was a periclinal chimera with 514 only the L1 cell layer capable of producing anthocyanins. However, the molecular marker 515 analysis showed that 'CG' was heterozygous for the functional MYBA1 allele in the L2. Under 516 this configuration, MYBA1 is still active and transcriptionally regulates the accumulation of 517 anthocyanins in vacuoles (Ford, Boss, & Hoj, 1998 Due to the fact that T6P modulates sugar signaling, we searched for DEGs between cv. 572 'RG' and cv. 'CG' related with sugar, fructose, glucose and sucrose biosynthesis in our RNA-573 seq analysis. We identified three genes at veraison, VviSWEET1 (VIT_218s0001g15330), 574 We found other genes related directly with sucrose biosynthesis induced in cv. 'CG': two 583 fructose-bisphosphate aldolases (VIT_203s0038g00670 and VIT_204s0023g03010) were 584 induced during veraison and ripening stage. This enzyme catalyzes the conversion of 585 glyceraldehyde 3-phosphate (PGAL) to fructose 1,6-bisphosphate (F1,6-BP). Concordantly, we 586 also found that these metabolites were decreased in cv. 'CG' during ripening stage in 2013, and 587 in fact was one of the metabolites that explained the differences observed in cultivars (PC2 , 588 
